We explored factors associated with alcohol use before or during sex among a sample of 10,861 men who have sex with men (MSM) in Asia who were recruited online for the study. Multinomial logistic regression analysis indicated that having sex under the influence of alcohol was associated with having multiple male partners, seeking partners primarily through gay bar/gym/dance party/friends, selling sex and using multiple drugs during the past 6 months, and unprotected anal sex. More efforts are needed to better assess alcohol use and misuse among MSM in Asia and understand contextual influences on alcohol use and HIV-related behaviors in order to implement culturally-specific interventions.
Introduction

S
urveillance and epidemiological data from several urban centers in Asia have shown high and rising HIV prevalence and incidence among men who have sex with men (MSM), 1 with HIV prevalence ranging from 31% in Bangkok, 2 13 % in Chongqing (China), 3 9% in Taiwan,   4 6% in Tokyo, 5 to 4% in Malaysia. 6 Research in Western countries suggests that substance use, including alcohol use, may represent particularly important HIV-related risk factors in MSM populations who show higher use rates of substances that are more highly associated with HIV risks. 7 Alcohol use before or during sex has been frequently explored as a potential risk factor of HIV transmission and acquisition. There is evidence that involvement in risky activities following alcohol consumption is influenced by changes in expected positive and negative outcomes. Even at lower amounts, the consumption of alcohol has been shown to make positive expectancies relatively more salient than negative expectancies of drinking, 8 thereby potentially increasing the likelihood of unprotected sex and other risky behaviors.
Previous studies conducted among MSM in Asia have documented high rates of alcohol use. Jiang et al. (2006) found high levels (18.2%) of binge drinking among 144 MSM in China. There has been limited research on alcohol use and its relationship to HIV risk behaviors among MSM in Asia. Previous studies, primarily with Chinese MSM, have found problematic alcohol use to be associated with sexual risk among MSM. 9, 10 Little is known about how the relationship between alcohol use and HIV risk behaviors varies in the context of other substance use and with varied sexual partnerships. In this paper, we describe demographic and social characteristics associated with alcohol use before or during sex among a sample of MSM recruited through online methods in Asia.
Methods
In collaboration with 40 community partners from 12 different countries throughout Asia, a gay-oriented website (www.Fridae.asia) launched a multi-country online survey between January and February 2010. 11 Participants were recruited exclusively through online methods. Banner advertisements were posted on the website and emails were sent to listserv members by the community partners to recruit participants. Inclusion criteria were: age of 18 or older and self-identified as MSM or transgender. Participants were invited to complete the survey after agreeing to the online informed consent. To ensure the diversity of participants, the survey was available in English and nine Asian languages and dialects. Participation in the study was anonymous, voluntary, and no incentives were offered. During the two-month period, 24,742 participants entered the survey and 13,883 of them (response rate = 56.1%) completed the online questionnaire.
In the current analysis, drinking alcohol during or before sex in the past 6 months was the main outcome of interest. It was assessed by asking participants, ''In the past 6 months, how often have you consumed alcohol during or prior to sex (oral or anal)?'' Response options included ''Never,'' ''Once to a few times,'' ''Monthly,'' or ''Every week.'' Participants were also asked if and how often they consumed recreational drugs in the past 6 months with response options including, ''Never,'' ''Once to a few times,'' ''Monthly,'' and ''Every week.'' For those who replied affirmatively, they were further asked the specific type of drugs used, such as ecstasy, crystal methamphetamine, cocaine, GHB (Gama hydroxybutyrate), and ketamine. A constructed variable of polydrug use was created for those who consumed more than one type of recreational drug in the past 6 months. Additionally, participants were asked about their sexual behaviors in the past 6 months, including unprotected insertive and receptive anal sex, and number of male sex partners. Participants were also asked to identify the main way they met their sexual partners in the past 6 months, including on the Internet, at gay bars/gyms/ dance parties/friends, or public cruising venues/sex parties/ gay saunas. Participants also self-reported their HIV status (unknown, negative, or positive), and whether they sold sex to a man in the past 6 months. Finally, standard socio-demographic information such as age, country of residence, employment status, educational attainment and sexual orientation were provided by participants. Bhutan, Brunei, Cambodia, East Timor, India, Laos, Macau Mongolia, Myammar, Nepal, and Pakistan were grouped as ''other regions or countries,'' because there were too few participants from these countries.
We restricted the analytical sample to adult males who reported having had one or more male sex partners in the past 6 months (N = 10,861). Analyses were conducted to examine covariate associations between socio-demographic variables, HIV risk behaviors, and outcome of interest, (i.e., never drinking alcohol during or before sex, drinking alcohol during or before sex once to a few times, monthly, or weekly during the past 6 months) using chi-square tests. To assess independent associations between these variables and outcome of interest, we conducted multinomial logistic regression with generalized estimating equations (GEE) using ''never drinking alcohol during or before sex during the past 6 months'' as the reference group. GEE were used to account for the clustering for participants with the same country of residence. 12 Variables that were associated with outcome of interest in the covariate analyses (P < .10) or were theoretically relevant were entered into a multinomial logistic regression model. All analyses were performed using Stata Version 12.0. The data analysis was reviewed and exempted by the Johns Hopkins Bloomberg School of Public Health IRB.
Results
Of the 10,861 participants, about one third (32.5%) were from mainland China, 15.0% from Singapore, 11.4% from Malaysia, 10.1% from Taiwan, 9.4% from Hong Kong, 7.0% from Thailand, and 14.6% mainly from Japan, Indonesia, the Philippines, South Korea, and Vietnam. In this sample of Asian MSM, over one-third of participants (39%) reported alcohol use before or during sex in the past 6 months. Details on the sociodemographic and behavioral background of the participants and how they were associated with main outcome of interest were reported in the Table 1 . Table 2 shows results from multinomial logistic regression of having sex under the influence of alcohol once to a few times, monthly and weekly as compared to never during the past 6 months. Independent correlates (P < .05) of having sex under the influence of alcohol once to few times versus never were: age (30-39), number of male partners during the past 6 months (2-5, 6-10, or ‡ 11), partner-seeking venues (gay/bar/gym/dance party/friends or public cruising sport/sex party/gay sauna), HIV status (negative), selling sex, poly drug use, and unprotected anal sex (unprotected insertive or unprotected receptive anal sex, or having both unprotected insertive and receptive anal sex). Independent correlates (P < .05) of having sex under the influence of alcohol monthly versus never were: age (30-39), number of male partners during the past 6 months (2-5, 6-10, or ‡ 11), partner-seeking venues (gay/bar/gym/dance party/friends), HIV status (negative), poly drug use, and unprotected anal sex (having both unprotected insertive and receptive anal sex). Independent correlates (P < .05) of having sex under the influence of alcohol weekly versus never were: age (30-39), number of male partners during the past 6 months (2-5, 6-10, or ‡ 11), partner-seeking venues (gay/bar/gym/dance party/friends), HIV status (negative), selling sex, poly drug use, and unprotected anal sex (having both unprotected insertive and receptive anal sex). The relative risk ratios (RRR) increased in size across the categories of having sex under the influence of alcohol from once to few times, monthly to weekly for number of male partners (6-10, ‡ 11), partnerseeking venues (gay/bar/gym/dance party/friends), HIV status (negative), selling sex, and polydrug use.
Discussion
Using an existing rich and unique dataset from a large internet-based sample of MSM in Asia, the current study addresses critical gaps in the Asian MSM HIV prevention and alcohol use literature that will advance scientific understanding of the intersection of alcohol use, other drug use, and HIV risks in a community highly affected by HIV/AIDS and substance use.
In the current study, having sex under the influence of alcohol was associated with other HIV-related risk behaviors. Notably, the frequency of having sex under the influence of alcohol increased with number of male partners ( ‡ 11), partner-seeking venues (gay/bar/gym/dance party/friends), and selling sex. As compared to participants using the Internet as the primary venue to find partners, those who sought partners primarily through gay bars/gyms/dance parties/friends were likely to higher frequency of having sex under the influence of alcohol. Researchers have identified alcohol usevenues as critical sites for sampling high risk MSM 13 and found that sexual behaviors of those who attend alcohol-use venues differ from those who frequent other types of social gathering spaces.
14 For example, research found that men surveyed in gay bars/clubs in New York City reported the highest levels of attachment to gay community and the most frequent alcohol use. 15 We also found that polydrug users were more likely to have sex under the influence of alcohol as compared to non-polydrug users. Poly substance use is common among many populations, including MSM and is often associated with higher HIV risk, other socio-structural disadvantage, and poorer health and treatment outcomes. 16 However, it remains unknown to what extent alcohol use coincides with other substance use among MSM and how they may interact to raise levels of HIV risk. In the current study, we also found that participants who reported having recently sold sex were more likely to have sex under the influence of alcohol weekly. The global literature suggests that there is an important role of alcohol use in facilitating HIV/AIDS transmission risk in commercial sex settings where elevated alcohol use/abuse and sexual risk behaviors frequently co-occur. 17 Limitations of this study should be noted: First, we did not have measures of individual alcohol use or problematic alcohol use. A recent study in China found that standard measures of problem drinking, such as Alcohol Use Disorders Identification Test (AUDIT), were associated with HIVrelated risky sexual behaviors among MSM in Beijing. 10 In future studies, data on alcohol consumption frequency, binge drinking, and alcohol use disorder, such as AUDIT, should be collected to assess their associations with HIV-related risk behaviors and identify high-risk sub-populations; Second, in the present study we used global assessment of sex under the influence of alcohol and unprotected sex. Future 7 An event-level assessment allows for more detailed understanding of the sexual encounter context surrounding each individual sex event, such as partner characteristics, than do global and situational levels of analysis; Third, we did not implement a safeguard against multiple survey entries. However we believe that duplicate participation was minimal, as the study did not offer any incentives. Fourth, we did not measure social and psychological variables, such as stigma, MSM disclosure to other, or impulsiveness personality, which may be associated with sex under the influence of alcohol; Fifth, given the large sample size, findings may yield significant results with little behavioral or clinical relevance. Therefore, we focused our discussion on the results with odds ratio more than 2; Finally, the current analyses did not take into consideration of different contexts where cultures or social norms associated with alcohol consumption varies. MSM living in different cultural contexts may have unique expectancies around alcohol use. Given the prevalence of substance use and associated HIV risk, gaining a better understanding of sociocultural factors that influence perceived benefits and risks may inform interventions and improve health outcomes for this vulnerable population.
Alcohol is the most commonly consumed recreational substance around the world. In the current study, alcohol was widely used during or before sex and sex under the influence of alcohol was associated with other high-risk drug and sexual behaviors among this sample of MSM in Asia. Research and programs are urgently needed to better assess alcohol use and problematic alcohol use among MSM in Asia and understand contextual influences on alcohol use and HIV-related behaviors in order to design and implement culturally-specific and multi-level interventions. Alcohol screening and Brief Motivational Intervention (BMI) should be considered for implementation by the programs primarily working with MSM, such as community based organizations (CBOs) serving MSM or lesbian, gay, bisexual, and transgender (LGBT) population. Motivational Interviewing (MI) has demonstrated promise with alcohol risk reduction among sexual risk populations. Asian cultural and structural context should also be integrated to ensure appropriateness of the intervention. For example, cultural and religious sensitivities can prevent MSM from accessing prevention and treatment programs for fear of being identified as gay men and hence be subjected to legal sanctions as well as alienation from social networks of family and community. 6 Acknowledging these important aspects of the cultural and social context is hypothesized to enhance participants' feeling of being understood, which may improve therapeutic alliance by building rapport. In addition, more research on the attributes of settings that are linked to HIV risk behaviors is needed for future multi-level interventions in alcohol-serving establishments.
